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No. LXXV. 

Dejcription of a Speedy Elevator, By the Inventor, Nicho- 
las Collin, D. D. with two drawings from a model, 
reprefenting it folded and wound up. 

Read before the Society, and the Model prefented, on the 2d December 1 791 ; 
honoured with the Magellanian gold Medal in December 1795. 

TH E main body of the bafe is a rectangular folid 
floor. (Fig. F. W. in the plate.) To its corners are 
jointed four horizontal legs, of equal thicknefs with it, but 
half the length, having their nether fides even with its 
bottom. When the machine is ufed, thefe are difplayed 
fo that their ends form a reftangle ; the diagonals of which 
may be on thofe of the main body, or vary from them in 
a pofition moft promotive of ftability. 

The pillars A A ftand vertical on the long diameter of the 
bafe, equally diftant from its ends. Their feet enter into 
it, and are by the ftrongeft fattening incorporated with its 
body. Thefe pillars are pairs. Their form is a red'tangu- 
lar parallel ipiped. Their inner fides have grooves from top 
to bottom : which terminate by offsets in cylindric feg- 
ments. Near the tops are central embrazures, whofe fides 
are fortified with iron plates that reach within the folid 
parts above and below. The pulleys are of metal, with 
fteel axes and brafs naves for eafy turning, and deep chan- 
nels for fecuring the cords. 

The pillars are joined by three pairs of ribs. Thefe are 
rectangular ; wide, but comparatively thin ; placed hori- 
zontally, between the tops and embrazures, about the 
middles, and near the feet. Their ends are clofely fitted 
within the pillars, and well faftened. 

The piers B B are more flender than A A ; with {horter 
heads; but the length of their bodies is equal to the 

whole 
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whole of thefe.* They have fimilar grooves, embrazures, 
pulleys, and joining ribs. Their faces are parallel rectan- 
gles. The backs of their bodies have tongues along the 
middles that fit the grooves of A A. Thefe are vertical 
redangular ridges, and parts Oi the very pieces, formed 
by cutting down both fides to a proper level. Thefe lower 
furfaces, being even and fmooth, will thus move clofe 
along the correfponding plain parts of AA while the 
tongues glide in contact with the fides of the grooves. 

The cords a a are well paired in length and texture. 
They ply over the pulleys of A A in the faid hollows be- 
hind the grooves ; having their ends fixed under the feet 
of B B, and on the boxes of the windlafs. This is well 
fecured in the bafe, clofe to and right beneath the-pillars. 

The cords b b ara fattened by one end on the heads of 
A A. They pafs over the pulleys of B B, and reach as 
far below them disaa reach below the pulleys of A A, which 
is the diftance of thefe pulleys from the bafe. Their other 
ends are tacked a little above the bottoms of the piers C C, 

Thefe piers are with their apparatus framed like B B ; 
have lefs bulk and Ihorter heads. Their pulleys clear the 
tops of B B when the machine is down. 

The cords c c have the fame length with b b, below the 
pulleys of C C ; plying over thefe ; fattened on the heads 
of B B and fomewhat above the bottom of the pier D. 

This is a fingle piece. It has two backs to fit the grooves 
of C C, formed like the backs of the other pieces. 

A frame is accurately fixed and poifed on the top of D. 
In this the load L is placed, fo that its centre of gravity 
is exadly or very nearly over the centre of the frame. 

When the power begins to wind the cords a a, thefe 
raife the piers BB. As they rife, their pulleys recede 
from the tops of A A, and by ftretching the cords b b lift 
the piers C C. Thefe recede at the fame time from the tops 

of 

* I call the part about the embrazure nech, that above head, and tliat be- 
low body. 
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of B B, and lift the pier D. Thus while B B are wound 
up from the bafe to the height of the pulleys of A A, D 
rifes treble that height; and however great may be the 
number of moving pieces, it multiplies the celerity and 
acquired elevation of the uppermoft by that of the firjft. 

As the duration and celerity of all the movements is 
the fame, the lengths of all the cords below the refpedive 
pulleys muft be equal. 

As the whole acquired elevation is by thofe parts of the 
piers w^hich are drawn out of their folds, thefe ought to 
have a very great proportion. 1 herefore B B reach the 
bafe when down; and the heads of A A are but long 
enough to keep them fafe in their grooves, when drawn 
up. Again, as the ends of the cords b b will be above the 
bafe according to the length of the heads of A A, the 
heads of B B are ihortened, and the bodies of C C are pro- 
longed below thofe ends, in order to fave room, and yet 
afford thefe piers a fecure depth in the grooves of BB, 
when drawn up. On the lame principle the heads of C C 
are ihortened, and a part of D left under the ends of c c. 
As thefe additions ot faid pairs cannot increafe the eleva- 
tion,' the cords ought to be fixed above them in order to 
fhorten the bearings, and fo far make the bodies firmer. 
In a longer feries of piers this (hortening of the heads 
can only be c- ntinued to the limit of depth neceflary to 
fupport the ftrains. 

The pier D prefles the cords cc by its own weight, and 
the load L. This preflure caufes an equal pulling and 
confequential refinance in the tops of the piers B B. I he 
pulleys of the piers C C muft bear this double preflure 
= 2 1. + 2D. Thefe therefore prefs the cords b b with 
faid weight and their own z=2L-(-2D-j-CC. This dou- 
bled = 4 L -j- 4 D -f a C G is the prefllire on the pulleys 
of B B: But their heads are pulled up by L -J- D : The 
difference of thefe forces added to their own weight is the 

3 y prefTurc 
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preflure of thefe piers on the cords «</, =r3L-f-3D + 2CC 
+ B 13. The power on the windlal's muft be equal to this. 

In any feries the power muft lift a weight equal to the 
firft piers, double the fecond, and fo forth, till the laft pier 
and its load multiplied by the number of moving pieces. 

The pulleys, cords, and ribs have fome w^eight, and 
are to be counted as parts of their refpedive piers. A 
competent allowance is likewife required for the friction of 
the pulleys, which impedes the afcent, though the defcent 
is advantageoufly retarded by it. 

The preflure on the pulleys of the pillars A A is double 
the power. The ftrain in their tops is half of the weight 
on the pulleys of B H. The difference of thefe forces, 
= 4L'f4D + 3CC-l-2BB, added to their own weight 
is the preflure on the bafe. 

The ftrain in the tops of any piers in a feries is equal 
to what the power would be, if the pair next above was 
the laft. The weight on the pulleys of the fame pair is 
double the ftrain in the tops of the pair next below. The 
ftrain on their feet is equal to the ftrain in the tops of 
the piers two ranks below. 

It is very neceffary to compute the ftrains and prefliires 
in order to fecure all the parts, and to fave needlefs bulk, 
which would be a great difadvanlage in the piers by the 
additional expenfe of power. The preffure of vertical 
pieces by their own weight muft be counted, though not 
as equal to the fame quantity of external burden laid up- 
on them : its operation is vifible in high maflive beams, 
which bend without any load ; but in fhort though /lender 
pieces it is not fufficient to break the internal cohefion of 
the parts. The efleiSl of external weight is according to 
its quantity, and to the height and flimnefs of the piers ; but 
not in uniform proportions. Divers kinds of wood have 
alfo difierent degrees of weight, and of vertical firmnefs : 
fome are both ftiff and light to an admirable degree : piers 

made 



SPEEDY ELEVATOR. 523 

made of thefe can under flender forms bear weights many 
times greater then their own. Thefe qualities are in their 
blended effeds of different value in this machinery : the 
pillars are the moft prcffed, but they caufe no weight to 
the power, and therefore their bulk is the lefs detriment. 
B B being the heavieft laden piers are the moft folid, but 
they have only a fimple moment : C C bearing lefs arc 
lighter, but their moment is double : D has a treble moment, 
but the lightcft burden, and thus the leaft weight of its 
own. Thefe continually growing increments of folldity are 
neceffary confequences of the conftant double bearings ; 
but ought to be fmall in comparifon to the preflures thus 
produced, which become very great, when the load to 
be lifted, and the elevation are confiderable. Lightnefs 
is then moft beneficial in the upper ranks, and firmnefs 
in the lower, as f&e/b muji lift but thofe be lifted many 
times : accordingly different forts of wood may be chofen 
by their degrees of lightnefs and firmnefs ; they being 
otherwife proper, efpecially for clofe and fmooth folding. 

On account of the grooves and tongues the pieces can- 
not have thofe regular forms that give the greateft folidity; 
nor can the pulleys be placed exactly over the line of cen- 
tral ftrength. In pradife thefe defeds muft not exceed 
neceffary limits. Moreover, when the preffures and ftrains 
on the feveral parts of the pieces are eftimated, hollows 
may be contrived in places that can bear it — Thefe niceties 
cannot be marked in a model. 

When the load, the elevation, and quality of the wood 
are given, the lighteft feries of piers is found by comput- 
ing the refults from different numbers.* A greater number 
muft effect a greater proportion of the whole elevation than 
a fmaller, becaufe the pillars, by becoming fliorter, eon- 
tribute lefs ; this addition is a new cxpenfe of power. The 

3 Y a weight 

• In this the pairs are confidered as one. 
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weight of (he lead is efTential, as it miift he multiplied by 
the whole number of piers ; imparts the fame moment to 
its own pier of competent bulk ; and in conjunction with 
it thickens with continual increafe all the others. On the 
other hand the firmnefs of piers increafes greatly with the 
decreafe of their height within certain limits. Some fpecies 
of wood have alfo correfponding degrees of ftrength. The 
co-operation of thcfe advantages may therefore render a 
confiderable number of fhort piers light, and proportion- 
ally fo in their relpe£tive multiple moments. The more 
numerous the piers are, the fooner is the machine wound 
up, and let down, vi hich is an advantage, fo far as men 
can make greater exertions for a fhort time. 



The form of the windlafs determines, in combination 
with the preceding, the fpeed of operation, and the degree 
of power. It admits various modes; for example, one 
might be placed on either fide of the pillars, with long 
handles! on the winches ; by which eight men can work 
together. This model is intended to (how confiderable 
effects from an eafy apparatus : accordingly two men lift 
another, and three tiers of piers : they are aided by a fuf- 
ficient projection of the winches beyond the femidiameter 
of the boxes : this has fuch proportion to the height of 
the pulleys in the pillars, and the equal length of the cords 
a a below them, that the whole winding is done by a few 
turns. The dimenfions of the piers are not fpecified, as 
my experiments are not fufEcient ; but I eftimate them fo, 
that the elevation is at lea.lt fifty feet. The power in- 
creafes, though the velocity decreafes by leffening the width 
of the boxes ; and this can be done while their length can 
fo correfpond, that the rounds of the cords a a have fuffi- 
cient room, when the machine is wound up : 

ObJique 
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Oblique prefTures cannot arife from the principles of 
conftruction ; but happen from inevitable imperfedtion of 
materials and workmanfliip in a fmall degree, which is not 
an obje<fl of exadl calculation, but fhould have full allowance 
for its effedis on the machine. The obliquity "will be the 
greater as the folding is ihallow, and the fitting is loofc. 
The efFedt refults jomtly from the angle of declination, 
the length of the pier, and its moment of weight. The 
oblique bearings on the ends of the tongues, when the 
machine is wound up will be dangerous, if thefe have not 
a competent folidity. 

All the piers with their moments of weight bear on the 
pillars ; and the preffure on their pulleys is the difference 
between double the power and the ftrain of their heads, 
which balance is very great. This preffure remains there 
when the machine is wound up, in every ftage of the ele- 
vation, however great. The common centre of gravity 
of the pulleys thuspreffed, the pillars themfelves, and the 
bafe, is below the pulleys. Thus the machine has a great 
ftability, and the bafe is accordingly not extenfive. 

This machine combines thefe advantages : ready approach 
to heights otherwife not acceflible without great trouble : 
fpeedy afcent and defcent : convenient folding for keeping 
under cover, and for eafy conveyance. It can he applied 
to feveral ufeful purpofes : — Quick hoifting and lowering 
of things on many occafions ; particularly faving of goods 
from upper ftories in cafes of incend : High elevation and 
fpeedy exchange of fignals : thefe being light may be raifed 
three hundred feet, and above interjacent hills : Elevation 
of a perfon for taking views, and quick defcent when re- 
quired ; as on reconnoitring an enemy within fliot : a ma- 
chme calculated for lifting him at leaft one hundred feet by 
eight men can be light enough for carrying on a waggon 
by two horfes. 



